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Abstract: 

PROBLEM TO BE SOLVED: To provide a method for measuring the weight of aggregates in a high 
temperature, e.g. reduced iron pellets discharged from a rotary kiln and carried on a conveyor, on real- 
time basis. SOLUTION: A CCD area camera 7, disposed above a conveyor 6 picks up the infrared or 
near-infrared image of the conveyor and reduced iron pellets 20, to obtain a two-dimensional unit image. 
Each image density in each unit image area is compared with a threshold density and the low density 
conveyor part is separated from the high-density pellet aggregate part through binarization. Area of each 
aggregate, existing in each unit image area, is then determined by an area correction value per pixel, and 
the weight of each aggregate is measured, based on a predetermined relation between the image area and 
the weight of the pellet aggregate. Weight of all pellet aggregates is measured by integrating these 
measurements. COPYRIGHT: (C)2002,JPO 
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2 ij&s*-»fcttJi-dtK»«:«as3ft'c*fcJi^. 

06 (B) KwTi^fcBMIiMtjWSOfflKRSSft-C 
b>££06 (A) K^T<fc5K&TO»ltrf* (ajctt'* 

c >*£f*©Jii2g|5£ -c <fc-,ro*se 

£#&£. C©»£. ±KsS#fifigty < BifiiitfMgC C 40 

<c?»* 9 1 c § rWH & tt£ 6 £ I >*>. ±12 SttSS 
HdiSM^tg^^c^i « ScBOT© J: 5 2 flMtM 

coo35] -r&fcs. ±E/<V3>8©>*y-«:- 
IgtttClBfft $ ft/c#(iiS®{£W©i«?ggffliJ ( W*. « > 
H7 AKfiVfi 5KflBHil*2 0 0«±) H^iWWS 
j£g2£Ei3R& («*.«. 1 7 B KS*T J: 9 fc 1 0 0 0 

ffl) *a*teif^ cj-ft.to%. tM*»*£(*©«iJW»si 

»K:fcb>C4*5*t/tb>5) . 07 (B) tC^T<f5{C 50 
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¥®*#>tcmmmmwm&&i±<Dwmm. t maris t 

R-r4C£?:S-r4 (lt$«3) . 06 (D) 

(c^-rJ:^«cHfiij«e*06 (B) K.nkbft2 5*>61 
SOJcSEKTSCiKJ:*). 06 (C) &c^T J: 9Ktt 

2 ffi{t&£f#£ C £ ifiaim bti*. 
[0036]^, MfBtt£&g«iiftCc£C3ttS*t* 

b. tMWWB^f* (ajEtt^u? m^tt) ©sk*j# 

«K»,>ig£«:|B6-J\ ±EfM#ft*£fls©aa*JMS 
CCffib>*l£ (MJdW-jf^Sit. *Sb>B. ^if©S 
*s»-3"Clr>Sit*tCBO-di <j-*;b>*>6gEffl5*i 

g5 o«t) HHfcWBiiaamxtt <«*.« 1 o o 

Offl) *jfi*.fcii£ CTfttoft, *4«^*^(*©fiS*5 
BKRGLhOHHR £ Mffifgg £ ©HflSCK* -3 * SSffl 

[0 03 7] Sfc, 08 (B) (C^-fJ^CC. Wittfa 
>tT6±K:*jb>rStt«1«R^# («jctt^U? hm 
2 0*t»IB3tlt:«^rb>5Kfc»6-J*. 3>^< 

r 6 krw 6iifc±iaf±w o s 5 ±(c*-» icwxmm-^ 

^<*2 0©«S^*«)4£. IIIS£B«L<S&ofcS 
«{C«c4MH3&i*r*. "Tttfcfe. B«ffl»£l4TO» 
^<*©(*««C < BM©±IEH»«B±«l/fc3!»* 

fijffl 1/ a e> nr b 1? * 4 . 

[0038]-ec-C. C©J:^ «cf» JKH«BiK-r 5fc 

±ia^* v 3 > 8 ©^* - (c-B#a<jk:i2ii§ 
M^^i^rttc^^-r i <D®.mm£# cmtv^v 
v msm 2 o©s» (timmsmmammis 

??>) Sfc-3b>T«*»*ffi8tA*ga3£0. ±IBffi»S 

*i08 (a) (c^-ri^'tcfc^aiiffiaAie^fcti 

^. ±f2&^*^<*©ffl»S*08 (C) (c^fJ:^ 

») K^tsifte, ^i(i$n/c#^f*©ffla^6 

±EH«a«:*-3***^#©fltaKrl/< BM**h 
*nttWL. ^-3, cWMHWfliSIJH/riJBMIlS 
(cteW4«i^«^ft©ft»«t < BMithtfil* 
(»«3I4) . 

[0039] Sfc, COM&aKJSbvrtUttMtdft 

h©jtb^o- $ 'j -+^>©&a^fr©^b>a £*{ci§ 



u 

±iB^'V3>8©^- Ffv X:?fC{£?? (san) 0 
fcB&fi#£fS*<M b T ffiSffft «K* § "tt * C <t # 
C©fflJSIS«4flH>±iG0fcI8 

ft) ©ms©H»Hi (Witaih^yd'^-^WCJ:** 

(Ttttoft. 05(ctel>ty = ax i + b©iiS 10 
*. afcJ:Cfb©f*II*2;K36Ef4) u gmzntc 

&6Lvmm&» (astt^u^ h*£ft) ©b&b?#t«c 

rt fciR * 4 * r C tt3?in*s# 0 ilf C £ K «t O fflSffl 

a©$#tfH*i* cn^95) . 

[0 04 0] 

CO 0 4 1 ] N. MSE*f*-C*4ttl*«JJft£tt«. a- 20 

1-10 mm©«7C^^U v Y (JSTF. ^1/-^ 
<tHSffr-f4) r*4. C©^Uyh2«. HUCSVTJ: 

3 fc 3 ft. Bc4JP<J , ?h3>'<74 

4. se^r. *a©*jp^ii3>'<T6K«iai^wK'< 

«J:35rKifilWHiC CDi'J7*^77 KKS ftTl* 

4. 30 
[0 042] ±B* U ? h 2 K$3Sl£tf ft 500 TC« 
±*'P > 7k¥^H3>^T6©fiffi*n 0 0~300"C 
©fc». i5s55i1*C CDi'J7^77 ©S8ffl# Plfife-C 
ifc-afc. S*8©C J*ffir«*4#iW'MSCC 
D J. 'J T * > 7 SrffifflT 4 C <b b nJ(B"C* 4 . 
[0 04 3] ft. ±EifijRjWKCCDi»;7*>9 7 
B. 02(Cm^<l:'5«C*2ii#Jl3>^T6±^l 0 0 
cm©ffllK:KBSft-a>4. *fc» Si«CCDi 
V7Uj*v t**|B*{cjSSlS*i* 4 fcJMfcfc *><-. 1 0 4 

sasi^«ccDiy7rty5 7r»iB3ftfcH 40 
«***B*©K»ftSWSci.><fc^«:Lri>s. Etc. ifi 

4o 

[0044] ±ia*¥^i»3>^r 6 ©ifrtffiB 

^5 0cmr, jfi>J{?HBCCDxi;7*>57K:*JWa 

b#s©wi t > o «t, > tela** § ft r 1 > 4 . ±t BBffcBBt 6 

4 0BsRx^4 8 0BlR-C$l?X<*ft. Sfc. ?K¥#S3 
><7 6©^8bilg«ifal 0cm/»T*5. fiEoT, 
OT©Jtm**6. *t4B*Mt =3. 7 5#i*4 50 
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("Tfttot. ft3. 75IMWC1BIHW*) CtfcJ: 
9. fi/^ifacCDi'J7*^-7 7T^ ; &jiffl'r4±ie 

* u 9 h 2 «*tt $ a 4 c t tt < ±~c imt 4 C t # aj 

H<i&4. 

[0 04 5] 6 4 0B3S: 5 0 cm=480iS: 1 0 
cm/#x t# 

t=(50X480)/(640xl0)=3. 75 # 
B#!ffi»#>6±IB^U:> h©M*&firf 4fc© 

>^76&H-*fr©=»>'«7*ftfflU ±#*>6#« 
ttm^U'; h^T3-a-f3><7^Kltf©±^6 
Jtfc®S£fti»JU C WC»"3SH5 KjjVrfflSI < c m 
') -Sfi(g) ^^ifffiJEO, C©^77(CJ:<7 

[0046] C CTtt, y (SS) = a x (H») ! + 
b ?fw>y3tt-C. tt»a = 0. 

00 7 4. fcitf. &8tb = 3. 5£;JWc„ 

[0 04 7] j5jSj1-«CCDx , J7*yv7tSHB3tl 
fcMWf #tt. M ^ > 8 (cjf A OfcBWfcA*#- F 1 
i£;IISLT^7:3>8©^*y--K:iislSft4„ c© 

L/c#14B«) «C*fl/> ¥^bffiSMWCCCDi';7 
*M 7 7 Kfc W 4 -Y > ^ - V X m^J© y X|$4©fc» 

[0048] ^cc. 5^ u > ^af£©&-« 

Hfig©®8l [ffif*«iEfii= (50c m/6 4 0B 

n k»-5*«^u» m^ftoiaai**©. * 3 

*M&c*&fc±gBffi«-SS8S»5£ (05#Ji) A 1 

[0049] CCf, ±IB^U f F©aMW»#*K!*fi 
tt^©S$* i F^3>^76rStftir^/<:it < ^ 
by hg|J7>©B^?Sa«^5 1 *i-'>a>*?lt^C 

■CfeB»»a36ilS<*->'riy*5Ci*«*S. c©» 

35J*tltfC©J:^J&Jg* i &?l^*iC3-rraS<!:B^6& 

i^s-r^o ±ia^v =i> 8 ©> *•;-«:— 

Rm(CG«dhA:i|tffinfl(Mi«n©ff«KM 
B«iSS2 0 0JSU:) HRIft^lKtfftWaBRK («A 
B. lOOOffl) 4ffl^./c»^, 07 (B) «C^7J:^ 
«>*»fcW«K«JiB3R»«±©B8RR <t HSffiigS 
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1 0 0 5 0 ] ±E^ U » h **. 

a > * r 6 Jb^&sa <r ©H£& i % o r n^K£ 3 ft 

f5J^©JIHfffl^©»^*^!&* 5 ofct^S|-CJ8 

ircaHgsn*. t©£5&»£, o&T^fctKsrctt 
•c. c©j:5<tiHB»ii*iaar*)t». ±e*v3> 

1 ©«^U ? h*£f*©ffi$ (-^U? h*^©H 
XKttttl&rS) S«coi,>-C«*«WH8lA («*.«. 
4 0 0 0 PHR) £I9:5£ L . ±iSffi» S #&**iiffi» A . 
SrfiAfcil^. ±IB^lxi. h££tt©iBatS* (&AS 
Slffi«AXnffl©*£&+£S9ffi$a©fll£ft) K$WM 
fSiftK:. #ffl<**lfc£*£{*©ffilI*>e>±iBffiS- 

&t*u ctx^ita'jfii^a®or±iBffias(cte 20 
*i 
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±IBAV3>8©^- Ff** X^tCffif? (IB») U 

c©«3eK«*ffl^r^u? f-© 
Sfi£$-fifJ5£?£. £©*§£, ;<ya>8©>*'J- 

T-f;biL/-ClB^L-C*J<o ffcfr. *^#)S3><T6 

^esftasns^Uf h©*g£ lNFl1fl«^•7■:'^'x*• 
-;^•e3^|!£f;:it^»Jt•5>. *t/c, K»sn*:iiH»7 r-f 
;u*l«plBff«:lKEO«ftl/. ±fBffi8t-SS8SS5$© 
ffi&Ca. b) **SIWbtt#6h3»*a*--.«'«: 
<fc *£Wft <b -ST 5 £ -CHftiBltfrJC <t £ fig»J£*|g 
iBT. M. ±IBffi»-«fi&#5£©#&b£3. 5*»6 

3 . 7 (csarr s c <t cc <fc 0 fts^*^ 

[ 0 0 5 2 IfclT. *HttW)K <fc SS'lSffi-C^/c^ U 

mmm (Kg) £**nc5*r. 

[0053] 



mine 

S&2@g 
H30B 

subs 



2 6 0 0 Kg 

3 10 0 Kg 
2050 Kg 
13 5 0 Kg 



2 6 5 0 Kg 

3 0 0 0 Kg 
2 100 Kg 
15 0 0 Kg 



[0054] 

[»«©»*] BWOI 1 - 7Btt©»W«c«*l5»tt» 
(CiBSS ftfcC C D i 'J 7 *M 7i§ L>< 87 -f 

n.5^SL/<«ifi*^«m ; £»PJLrr^7c©*{41i 40 
S$»S*«TS. 

[0 05 5] »{C. «^*r*StttK»IIS£{*#ci- 

ttfis*iMS-c a a c £ *> 6 . aa® kis!^ a - $ >; - 
**>rts©(tsi* (^3) ©(Sgttia^iEtifcJGa-r 



[0ffl©fg#^|ttHJ] 

[0 1 ] *»i«Kff4ttttiwii^*©»«ei/< 



[02 ] *l6W«:^5ti^*^«:©««SL < «SS 
»J3£ffi©lttW0. 

[@3 ] *^©^te©»c^*s^a©$ijiis% 
[04] 04 (a) «AV3>©y*y-*^rsiw 

0, 04 (B) «f ; -fX7 , i/Y«:a^3nte#ffiiaffe© 
2<S^^->0. 04 (C) «04 (B) iCis^X- 

&mmv7fi bit®mm±.<D®&i&BLtiim(o?7 -j 0. 
[05] ^mmwrnx-ffisttxicwik (cm 1 ) - 
as (g) ^770. 

[06] 06 (A) «7 r ^X7 , H , {C»7n§*l/c#{4ia 
«!©2ffl{b^^->0. 06 (B) «06 (A) tc*st,i 

LfcB3»>J±©iii*aa*«© ^7 7 

0. 06 (C) ttfflmi8&£.W.&<D7 : -<Z7'Ujl l cmfri 
3tlfc»ttiB«©2f8{b'<*->0. 06 (D) B06 
(C ) (Cfcl»r-^MMBt?^0 A:Bii«3^©B««aia 

s©y7 7 0 o 



»1 
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[ m 1 ] 0 7 (A) t3#fcIHfcrt ©BBJRiifi £ b*k i 

©W(££^-f ^70, 07 (B) ttBSrSS200^ 

±©ii3R» i mmm& t <ommm i/vvm. 

[08] 08 (A) ttr-i zy'bJlC&jkZtltcmtiM 
{ft©2<iHb^'*->0. 08 (B) li±fB2ffi{fc^£ — 

©BfffiH. 08 (C) (i-^-f Z7Uj<,cm*Z 
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